[Goya et. al., Vol.5 (Iss.2: SE): February, 2018]
[Communication, Integrated Networks & Signal Processing-CINSP 2018]

ISSN: 2454-1907
DOI: 10.5281/zenodo.1247493

HYBRID APPROACH FOR HUMAN FACIAL EXPRESSION DETECTION
THROUGH TLBO AND PFEF
Samta Jain Goya l, Dr. Arvind K. Upadhyay 1, Dr. R. S. Jadon 2, Rajeev Goyal 1
1
Amity University, Gwalior, MP, India
2

MITS, Gwalior, MP, India

Abstract:
This paper introduces facial expression detection method which is based on facial’s selected
feature and optimized those selected features. The study says that human face generally faced
generally consist of skin color, texture shape and size of face in this paper we study skin color
and texture of human face .This process consist two steps for the same. In first known as
detection of expression which uses PFEF (partial feature extension function) and in second,
for optimization we used TLBO algorithm is basically a population base searching technics.
Also uses soft computation technics because we cannot actual and accurate for human related
activity. Varieties of technic are used for the same purpose this as per use hybrid approach to
get better result.
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1. Introduction
Facial expression recognition challenging area in the search which is rapidly expanded by
scientist, researcher, neuroscientist in the field of HCI, access control system and many more.
Faced detection is first step of in any automatic facial expression recognition system which is
also challenging face due to variety of reasons such as variation of image appearance, pose
variation, lightening condition, occlusion, image orientation etc.

Figure 1: Configuration of general face detection structure
There are many methods to handle all these variation of image[5], for detection some human face
is primary attentive part to convey emotion. During daily routine, many times we change our
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expression based on condition. Being a human we understand emotion of other human and react
accordingly but the same cannot be happen with system.

Figure 2: Applications of face recognition
To recognize facial expression, first we have to detect face from an image then extract feature
from that face. Classify those features based on pre-define category of emotion and then we
conclude which expression is exactly detected so that machine can react accordingly.
About Human Face and its Expressions
They are many expressions we see in our daily routine life. But for machine it’s difficult to
understand. Also difficult specially when machine have to react based on human ‘expressions.
Scientists found distinct facial emotions which include basic happiness and sadness, ‘happily
disgusted’, fear, anger, surprise and disgust, they were also asked to act out so-called 'compound
emotions’, such as being ‘happily surprised’, ‘sadly angry’ or ‘happily disgusted’.
2. Teacher Learning Based Optimization (Tlbo)
Teaching-Learning based Optimization (TLBO) algorithm is a global optimization method. It is
basically a population- based iterative learning algorithm, used to get optimal feature set. It is
very popular and successful technique which applied to many real world problems. It’s very
simple and very efficient. The convergence rate is important factor to solve an optimization
issues, especially in evolutionary algorithms [2][3]. TLBO really used to improve the quality of
results in compare to other techniques used in evolutionary computing such as Genetic
Algorithm (GA), Particle Swarm Optimization (PSO), Differential Evolution (DE), and Artificial
Bee Colony. The main issues with the real world applications are used to reduce convergence
time without compromising the quality of results.
In this work, each learner in the class of learners can be divided into several partial vectors. This
optimization method is based on the effect of the influence of a teacher on the output of learners
in a class. In any optimization algorithms there are numbers of different design variables. The
different design variables in TLBO are used to offers learners and the learners’ result as a
‘fitness’, same as any other population-based optimization techniques. TLBO process is divided
into two parts [8]. The first part consists of the “Teacher phase” and the second part consists of
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the “Learner phase”. The “Teacher phase” means learning from the teacher and the “Learner
phase” means learning through the interaction between learners.
Initialization
Following notations are used to describe TLBON: Represent Class size
D: Represents the Courses which are offered to the learners
MAXIT: maximum allowable iterations ‘numbers
A search space is bounded by the matrix of rows and columns which is initialized by the
population.
0
𝑥(𝑖,𝑗)
=𝑥𝑗𝑚𝑖𝑛 +rand×(𝑥𝑗𝑚𝑎𝑥 -𝑥𝑗𝑚𝑖𝑛 )--------------------

(1)

Where rand represents a uniformly distributed random variable within the range (0,
1), xminj and xmaxj represent the minimum and maximum value for jth parameter. The parameters
of ith learner for the generation [14] g are given by
𝑔

𝑔

𝑔

𝑔

𝑔

𝑔

𝑋(𝑖) =[𝑥(𝑖,1) , 𝑥(𝑖,2) , 𝑥(𝑖,3) , … 𝑥(𝑖,𝑗) . … … . 𝑥(𝑖,𝐷) ]-------------

(2)

Proposed Algorithm
This paper presenting proposed work in the form of algorithm. This algorithm is used to detect
and optimized human facial features to get expressions.
Step-1: Initially uses image database, taken it from google for feature extraction.
Step-2: Then uses partial Feature Extraction which is used to generate feature matrix as a shape
feature, known as “shape feature matrix”.
Step-3: This matrix used to make vector of each features.
Step-4: Initiate Shape Feature SF N=100 and compare N with “Distance Vector”
Step-5: If (Value of Feature) > (Vector Value), processed for new set of student.
Step-6: Now set value of TF and generate random population ‘X’.
Step-7: After Getting these values, calculate Fitness value ’X’.
Step-8: If X<TF then assign fitness value to TF.
Step-9: If (TF<NT)Then assign NT=TF
Else update population with the updating of TF-Value.
Step-10: After assigning value of TF to NT, get “optimal Feature Matrix” which takes as an
input for classification process.
Step-11: At last we get final facial expression.
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Figure 1: Shows the proposed block diagram of face detection
3. Experimental Analysis
In this section discuss the experimental result analysis. The proposed algorithm implemented in
MATLAB software and used google image database for face detection. For the evaluation of
performance measure hit and miss ratio of detected face.
Table 1: Shows that the comparative study for group image 1 with using LBP and proposed
method
Group Method Total Hit Miss Detection
Image
No
Ratio %
Name
Of
Face
Group LBP
35 5 2
14.28
image
1
Proposed 35 25 3
71.42
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Table 2: Shows that the comparative study for group image 2 with using LBP and proposed
method
Group Method Total Hit Miss Detection
Image
No
Ratio %
Name
Of
Face
Group LBP
15 1 1
6.66
image
2
Proposed 15 3 1
20

Table 3: Shows that the comparative study for group image 3 with using LBP and proposed
method
Group Method Total Hit Miss Detection
Image
No Of
Ratio %
Name
Face
Group LBP
25
8 0
32
image 3
Proposed 25
21 1
84
Table 4: Shows that the comparative study for group image 4 with using LBP and proposed
method
Group Method Total Hit Miss Detection
Image
No Of
Ratio %
Name
Face
Group LBP
6
5 1
83.33
image 4
Proposed 6
6 4
100
Table 5: Shows that the comparative study for group image 5 with using LBP and proposed
method
Group Method Total Hit Miss Detection
Image
No Of
Ratio %
Name
Face
Group LBP
4
1 0
25
image 5
Proposed 4
4 0
100
4. Conclusion
This paper improves the process of facial expression detection using PFEF and TLBO algorithm.
This process converts or transform layered form of an image to extract feature or face. To get
optimized feature set, PIFR and SVM This whole process done through two phases in first phase,
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optimized facial feature and second phase detect facial expression. During implementation of
this work, hit ratio detection 40 TLBO is better than PIFR method this work is compatibly better,
efficient for the individual face or in a group.
References
[1]
[2]
[3]
[4]
[5]
[6]
[7]
[8]
[9]
[10]
[11]
[12]
[13]
[14]
[15]
[16]
[17]
[18]
[19]

Pavel Berkhin, A Survey of Clustering Data Mining Techniques, pp.25-71, 20012.
Jain, M. Murty and P. Flynn. Data Clustering: A Review. ACM Computing Surveys, vol. 31, no.
3, pp. 264-323,1999
Jain, R. Duin and J. Mao. Statistical Pattern Recognition: A Review. IEEE Transactions on
Pattern Analysis and Machine Intelligence, vol.22, no.1, pp. 4-37, 2000.
G. Hamerly and C. Elkan. Learning the K in K-means. In The Seventh Annual Conference on
Neural Information Processing Systems, 2003.
Jain and R. Dubes. Algorithms for Clustering Data. Prentice Hall, New Jersey, USA, 1988.
S. Baek, B. Jeon, D. Lee and K. Sung. Fast Clustering Algorithm for Vector Quantization.
Electronics Letters, vol. 34, no. 2, pp. 151-152, 1998.
Z. Xiang. Color Image Quantization by Minimizing the Maximum Inter-cluster Distance. ACM
Transactions on Graphics, vol. 16, no. 3, pp.260-276, 1997.
D. Judd, P. Mckinley and A. Jain. Large-scale Parallel Data Clustering. IEEE Transactions on
Pattern Analysis and Machine Intelligence, vol. 20, no. 8, pp. 871- 876, 1998.
Lee and E. Antonsson. Dynamic Partitioned Clustering Using Evolution Strategies. In The Third
Asia-Pacific Conference on Simulated Evolution and Learning, 2000.
J. Han , M. Kamber, Data Mining, Morgan Kaufmann Publishers, 2001.
Arun K. Pujari,Data mining techniques-a reference book ,pg. no.-114-147.
K. Jain, “Data Clustering: 50 Years Beyond K-Means, in Pattern Recognition Letters, vol. 31 (8),
pp. 651-666, 2010.
Rama, P. Jayashree, S. Jiwani, “A Survey on clustering Current status and challenging issues”,
International Journal of Computer Scienceand Engineering, vol. 2, pp. 2976-2980.
K. Ravichandra Rao, “Data Mining and Clustering Techniques”, DRTC Workshop on Semantic
Web, Bangalore, 2003.
Rui Xu, Donald C. Wunsch II, “Survey of Clustering Algorithms”, IEEE Transactions on neural
Networks, vol. 16, pp. 645-678, May 2005.
S.B. Kotsiantis, P. E. Pintelas, “Recent Advances in Clustering: A Brief Survey” WSEAS
Transactions on Information Science and Applications, Vol. 1, No. 1, pp. 73–81, Citeseer, 2004.
J. Kelinberg, “An impossibility theorem for clustering”, in NIPS 15, MIT Press, 2002, pp. 446453.
B.Amiri, M.Fathian. “Integration of self-organization feature maps and honey bee mating
optimization algorithm for market segmentation”,JATIT, Vol. 3, No. 3, Pages 70-86, July, 2007.
T. Kohonen, “Self-Organization and Associative Memory”, Springer-Verlag, New York, vol 10,
Page 811-821, 1988.

*Corresponding author.
E-mail address: sjgoyal@ gwa.amity.edu, akupadhayay@ gwa.amity.edu,rgoyal@ gwa.amity.edu

Http://www.ijetmr.com©International Journal of Engineering Technologies and Management Research

[333]

